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A method and vessel for removing offshore structures 

The present invention relates to a method for removing an 
offshore jacket structure standing on the sea bed in a body 
of water in accordance with the preamble of claim 1. The 
invention also relates to a seagoing vessel for removing or 
installing and transporting an offshore jacket structure as 
recited in the preamble of claim 5 . 

US 6540441 describes a transporter for removing offshore 
jacket structures, said transporter having an elongate cra- 
dle-like structure made from tubular elements. The cradle- 
like structure has a U-shaped cross section. When approach- 
hing a jacket structure to be removed, the transporter is 
rotated 90° and floated in vertical orientation so as to 
embrace the jacket on three sides. After the transporter 
has been attached to the jacket and the legs of the jacked 
severed, the transporter with the jacket is raised through 
de-ballasting and rotated back to the horizontal position 
before being towed to a predetermined destination for the 
jacket. Even though the transporter in its vertical posi- 
tion is moved towards the jacket both by means of tugs and 
winches , it has a quite substantial water line area which 
makes it prone to uncontrolled movements caused by environ- 
mental forces like waves, such movements being particularly 
critical in the connecting phase since the jacked could 
easily be damaged. The transporter according to US 6540441 
also has the drawback of being larger than necessary in the 
sense that it has about twice as much buoyancy as necessary 
for carrying the jacket structure. This is because the 
sides of the U-shaped cradle will be entirely above the wa- 
ter in a towing situation. 

The purpose of the present invention is to alleviate the 
drawbacks mentioned above and to provide a method and ves- 
sel that will permit the vessel to approach the jacket 
structure in a safe and controlled manner also under in- 
clement weather conditions, while the shape of the vessel 
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is such that it has little excess buoyancy and is easy to 
build with common shipyard technology and equipment. 

This is obtained according to the invention by a method as 
recited in claim 1 and a vessel as recited in claim 5 . Ad- 
vantageous embodiments of the inventions are recited in the 
respective dependent claims. 

For better understanding of the invention it is referred to 
the following description of the exemplifying embodiment 
shown in the appended drawings, where: 

Figure 1 shows a schematic, isometric view of a vessel ac- 
cording to the invention, 

Figures 2-10 show side views of various stages of a method 
according to the invention for removing a jacket structure. 

The vessel 1 shown in Figure 1 comprises a generally pla- 
nar, ballastable main buoyancy section 2 and two auxiliary 
buoyancy sections 3 protruding from the main section- At 
the fore end, the main buoyancy section 2 has a rectangular 
box section 4, also labelled the nose section, where the 
forward part 5 will serve as reserve buoyancy during sub- 
merging operations and will thus always be above the still 
water level. This forward part may contain a control and 
power room served by an umbilical cable (not shown) running 
from a standby and support vessel (not shown) . Connected to 
the nose section 4 is a trapeze- shaped transition section 
6, from which two diverging branch pontoon sections 7 ex- 
tend and are joined to footing sections 8 for the auxiliary 
buoyancy sections or columns 3 . The footing sections 8 are 
joined by a transverse buoyancy section 9 bridging the gap 
between the distal ends of the diverging branch sections 7. 
The transverse section 9 contains a pump room 10. 
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Generally speaking, in plain view the vessel is delta- shaped 
with a nose section added at the apex, or it may also be 
likened to a Y, except for the transverse section 9. 

With the exception of the control room 5 and pump room 9, 
the complete vessel 1 is subdivided into ballast compart- 
ments. This is indicated in the side view in Fig. 2, which 
also shows that the footing sections 8 has a rounded bottom 
portion 11 which contains a heavy permanent or semi- 
permanent ballast 12 . 

The vessel 1 is preferably made as a stiffened flat plate 
construction all-over. Although such a construction is 
heavier than a tubular construction for the same buoyancy, 
the flat plate construction has several advantages. For in- 
stance, flat plate constructions can be efficiently manu- 
factured in shipyards due to their long established highly 
mechanised production lines for such structures. The steel 
material will not be a major cost factor in this connec- 
tion. The heavier plating required at the deep submergence 
end of the vessel will contribute to the fixed ballast 
neec ied at this end for reasons of hydrostatic stability 
during the submergence operation, as will be explained 
later. The flat plate construction further provides flat 
deck surfaces that will simplify and reduce the cost of 
providing jacket support points due to the freedom to 
choose the position of such points. Fig. 2 shows pre- 
installed jacket support stools 13 and heavy brackets 14 
for connection to the jacket structure 15. 

Although the size of the vessel 1 will depend on the size 
of the jacket structures 15 to be removed or installed, a 
preferred embodiment for service in the North Sea has an 
overall length of 115 meter, a maximum width of 100 meter 
and auxiliary columns 37 meter high. The steel weight, is 
about 6200 tons and the fixed ballast 5000 ton. The dis- 
placement is about 30 000 ton for the main buoyancy section 
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and about 11 000 ton for the auxiliary buoyancy columns. 
The maximum steel plate thickness is about 40 mm. 

Such a vessel would be able to handle jacket structures 
weighing about 8000 ton. 

The method according to the invention will be described be- 
low with reference to Figures 2-10. In Fig. 2, the vessel 1 
according to the invention is shown in semi -ballasted con- 
dition near a jacket structure 15 to be removed. The shaded 
areas of the vessel indicate ballasted compartments . The 
vessel is brought in this position by means of tugs (not 
shown) . No anchoring or any other form of traditional moor- 
ing system need be used during the manoeuvring of the ves- 
sel towards the jacket, thus avoiding amplified second or- 
der horizontal motion of the vessel. 

In Fig. 3 ballast has been shifted from the fore part to 
the footing sections 8 to make the vessel rotate an angle 
less than 90° from the horizontal. The vessel may be in 
equilibrium in the position shown due i.a. to the fixed 
ballast 11. Other equilibrium positions may be obtained 
through proper ballast adjustments. 

In Fig. 4 the vessel 1 has been moved closer to the jacket 
15 so that the auxiliary buoyancy columns 3 straddle the 
jacket. More ballast has been added to the columns 3 in or- 
der to bring the rounded bottom portion 11. of the footings 
8 to rest on the seabed 16 close to the jacket 15. While in 
this position, further ballast is added to build up suffi- 
cient bottom contact pressure to prevent the vessel 1 from 
lifting from the sea bed during design wave conditions. 

During the procedure of bringing the vessel 1 to the posi- 
tion shown in Fig. 4, the only duty of the tugs is to coun- 
teract the mean environmental loads, e.g. wind, waves and 
current. From recordings of wave, wind and current sensors 
these loads are estimated and are apportioned to each tug. 
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From constant tension winches (not shown) on top of the 
nose section 5 of the vessel, lines are run through pulleys 
on the lower part of the vessel to the jacket where they 
are connected. From measurements of the mean loads in these 
lines, corrections of the tug trust loads will be appor- 
tioned to improve the ability of the tugs to counteract the 
mean environmental loads. The reason for this load sharing 
strategy is to relieve the connecting lines from carrying 
environmental loads so that the line strength can be used 
to apply manoeuvring loads only. 

In Fig. 5 further ballast has been added to the auxiliary 
columns 3 in order to rotate the vessel beyond 90° so that 
the main section 2 is in contact with the jacket 15 by 
means of its support stools 13 and connecting brackets 14 . 

This removal operation assumes that the legs of the jacket 
structure have been cut in advance. It may be necessary to 
fix e.g. a sleeve arrangement around some of the legs in 
order to prevent the cut ends from slipping off their con- 
tact surfaces when bringing the vessel 1 into contact with 
the jacket. However, the slender shape of the fore part of 
the vessel makes it relatively wave transparent, thus mini- 
mizing the wave induced forces transferred from the vessel 
to the jacket. 

Before lifting of the jacket can start, the brackets 14 
will have to be securely connected to legs of the jacket. 
These connections can be of a direct welded type, a gripper 
type, a wedge type, or any suitable type known to the 
skilled person. The purpose of these connection brackets is 
to carry the complete weight of the jacket as it is lifted 
from the seabed. 

When the preparations for lifting the jacket are completed, 
ballast water is pumped out of the vessel 1. This may be 
done in a way to make it first move mainly vertically from 
the seabed before starting the rotation movement. In some 
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applications, however, it may be preferable to start the 
removal of the ballast water in such a way that the vessel 

I and jacket 15 are rotated while the bottom rounded part 

II of the vessel is still in contact with the seabed 16 . 
This sequence is illustrated in Figures 6 and 7. This will 
transfer some of the weight of the jacket 15 to the support 
stools 13 of the vessel 1, thus taking some of the stress 
off the connecting brackets 12 . As a result, the initial 
lifting of the jacket can be performed in a controlled man- 
ner with less risk of the jacket breaking loose from the 
vessel due to unexpected environmental influence or other 
unforeseen circumstances. It will be understood that the 
rotating movement from the Figure 6 to the Figure 7 posi- 
tion, wherein the main section 2 of the vessel may have as- 
sumed an angle of about 60° with the water surface 17, is 
obtained by removing ballast from the auxiliary columns 3 . 

When in the Fig. 7 situation, further ballast is removed in 
order to lift the vessel and jacket from the seabed, as in- 
dicated in Fig. 8. Further de-ballasting, primarily of the 
transverse pontoon section 9, will bring the vessel and 
jacket through the position illustrated in Fig. 9 to the 
final position in Fig. 10. After securing the jacket 15 to 
the vessel 1, the vessel may be towed to the final destina- 
tion of the jacket. 

It will be noted that during the entire procedure described 
above, a part of the nose section 5 is always aboye the wa- 
ter for stability reasons. 

It will be understood that the vessel according to the in- 
vention also may be used for installing a jacket structure. 
In this case, the method according to the invention will be 
performed essentially in the reverse order, except that no 
winches are necessary on the vessel. 

The heavy permanent or semi -permanent ballast 12 in the 
vessel 1 may consist of concrete, iron or mud, brine or the 
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like. In this context, semi -permanent means that the bal- 
last may be removed, but not by simple pumps. Furthermore, 
the heavy ballast may at least partly be provided through 
the use of heavier plating than otherwise necessary in the 
area of the footings 8 of the columns 3. Although these 
columns in the exemplifying embodiment described above are 
shown having a quadrangular cross section, if expedient, 
they may have an oval or circular cross section, or consist 
of a cluster of tubular members, e.g. taken from legs of an 
already scrapped jacket structure. 

In the embodiment described above the water depth permits 
the vessel to be set down on the seabed before attachment 
to the jacket. However, it is also possible to use the ves- 
sel according to the invention in somewhat deeper water 
where the vessel would not be able to touch the seabed 
without becoming totally immersed. In such cases, the ves- 
sel will still approach the jacket at an angle, but this 
will occur at some distance above the seabed. The draft of 
the vessel will be determined by the amount of overhang 
permitted by the available capacity in the vessel to shift 
the centre of buoyancy to compensate for the offset centre 
of gravity. 

Although the invention has been described above with refer- 
ence to a specific exemplifying embodiment, it will be 
clear to the skilled person that the invention may be var- 
ied and modified within the frame of the invention defined 
by the elements of the appended claims and their equiva- 
lents . 



